1C culturally with the remains from Jebel Moya. Nevertheless, the French specimen demonstrates that the use of artificial aids in the nursing of infants goes back to far higher antiquity, and to a culture less advanced than any mentioned in the foregoing. Now, pottery-making and cattle-raising were among the chief new activities introduced by the Neolithic people whose revolutionary food-producing economy replaced the food-collecting habits of the Old Stone Age. It may be permitted to surmise, therefore, that the fictile spouted feeding-vessel, mainly as a container for milk, was devised even earlier than is illustrated at Tours-sur-Marne, that it was in fact manufactured in western Europe from the inception of pottery-making and the rearing of stock animals, that is in the early Neolithic period, say between 3000 and 2500 B.C.
in the later centuries of the pre-Christian era achieved nothing, so far as anatomy is concerned, in its native land: for at home that enquiry lacked the opportunity and material for its legitimate exercise and was thus compelled to seek the one possible theatre of operation, Egypt. And hence Egypt, with her immemorial, unchanging culture, stands behind anatomical science (as behind so much else), if not strictly as mother, at least as foster-mother. For Egypt, accidentally, but none the less effectively, made possible the origin of scientific anatomy. She provided the materials, the opportunities and the necessary philosophical atmosphere essential to the questing Greek mind : indeed, but for the fortuitous circumstance that the Egyptians held uniquely distinctive beliefs concerning existence beyond the grave and that they gave concrete expression to those beliefs in the mummification of their dead, the beginnings of anatomical science would not have been made (or so adequately) when they were.
The precursor of the anatomist is the Egyptian embalmer. Alone among the peoples of antiquity the Egyptians, for religious motives, submitted their dead to extensive and elaborate techniques designed to preserve permanently the frame and lineaments of the deceased and which necessitated a manipulation of the cadaver unparalleled in intimacy elsewhere in time or place, productive incidentally of at least a quasi-scientific knowledge of human structure.
It would be erroneous, in the light of present knowledge, to regard the Egyptian embalmer as an anatomist or indeed as a scientist of any kind. He was a sacerdotal technician concerned solely with preventing the dissolution of the cadaver. His procedures were purely ritual in origin and intention and his techniques were strictly utilitarian in purpose. That anatomical knowledge resulted therefrom was accidental. Nevertheless such fortuitous knowledge was of the greatest importance, for it was unrivalled elsewhere in the world. It was the most extensive and the most detailed corpus of ascertained anatomical data extant, one denied to peoples who merely inhumed or cremated their dead. It certainly led to some speculation as to physiological function and, imperfect as it was, it formed a basis upon which, in due time, a truly scientific understanding could be erected. It is worth considering how this Egyptian knowledge of anatomy was acquired. Mummification, coincident with the advent of the dynastic period, continued into the early Christian era, though generally in debased fashion in the later (Persian, Ptolemaic and Roman) historic periods. Its precise techniques, which varied from time to time, may be ignored here. But for three and a half millennia the human cadaver was explored internally with a degree of thoroughness otherwise unknown, and to the embalmer's hands and eyes was revealed infinitely more of human structure and topography than could be learned from the mere accidents of civil life or the wounds and injuries of war. Typically through a limited (90-1 10 mm.) flank incision the body cavity was completely cleared of its contents: the abdominal viscera, their vessels and even the peritoneum, were all stripped away together with the pelvic organs and their adnexa. The diaphragm was either removed entire or each cupola was cut through; the lungs, cesophagus and other thoracic structures were then detached, the heart and aortic arch alone being canonically left in situ: the trachea and adjacent structures were cut across at the root of the neck and removed likewise. After Dyn. XVfII the brain (previously ignored) was approached by a break made in the nasal fossa roof (ethmoid, more rarely sphenoid) and cunningly removed piecemeal, without injury to the falx and tentorium. (The tongue and eyes, like the heart, were left in position.) The very accomplishment of such procedures bespeaks an extremely accurate awareness of the precise topography, mutual relations and attachments of the main body organs.
The removed body-contents underwent further inspection, sorting and manipulation. For certain organs (stomach, lungs, liver, small intestine) had to be mummified separately for restoration (in one way or another) to the completed mummy. This business alone necessitated an anatomical nomenclature (the earliest known to medical history), and brought the shape, size, appearance, texture and consistency of the several soft parts directly to the notice of the embalmers. Inevitably they were habituated to a wealth of gross anatomical knowledge otherwise unavailable, and though their anatomical terminology may have been essentially that of the butcher, nevertheless it was something unique and historically valuable. Egypt could boast an acquaintance with the economy of the human frame without equal elsewhere : a prime, if unintentional, step had been taken along the unending road of anatomical science.
The embalmers, an honourable, traditional and priestly caste, transmitted their anatomical knowledge orally or gleaned it personally by apprenticeship to their craft. Despite their magnificent technical innovations and achievements, the Ancient Egyptians were devoid of interest in pure science : consequently no strictly anatomical papyrus is known. But some of their anatomical vocabulary may be gathered from the lists of body parts which occur as follows:
On the walls of the Saqqara pyramids (Pyr. Texts, 135 ; 148-9 ; 1303-1315), on Middle Kingdom coffins (Coffin of Amamu, XXIV, 11-18; P. Lacau, Textes Religieuses, XXVII), on the walls of Theban royal tombs (see E. Naville, Litanie au Soleil, pls. 14, 20, 21, 32) , in the Book of the Dead (42; 172), Book ofBreathings, and other funerary compositions, in the New Kingdom magical papyri (Pap. Berlin, 3027, 3, 6-5, 2; verso 4, 8-5, 5; Pap. Turin, 125, 5-11; Pap. Leiden, 348, verso 5, 1-6, 2; Pap. Chester-Beatty, VII, verso 2, 5-5, 6; Pap. Ch. Beatty, VIII, 7, 1-9, 6; Pap. Vatican, 36, on the 30th dynasty Metternichstele, II, 15-32), in the Tanis Sign Papyrus, 7, 11-10, 6, on various ostraca, and elsewhere.
Some hundred odd anatomical terms are thus known, the majority referring to the external parts and features. Some of the terms for internal parts or organs still await precise identification : others are more or less collective terms (e.g. mtnu for nerves, vessels, ligaments indiscriminately : smu for the " pluck "). Specific names obtain for heart, lung, kidney, bladder, stomach, bowel, uterus, vagina, diaphragm, spinal cord, brain, cerebral convolutions, and meninges. It is significant that the Egyptians wrote these terms with animal determinatives, thus manifesting their recognition of the homology between human and animal organs and incidentally proclaiming themselves the earliest comparative anatomists.
It would seem that the corpus of anatomical information resulting from the manipulative procedures of the embalmers facilitated some conception of physiological activity. There was a crude understanding of the heart's action and of the pulse and an appreciation of the continuity of the heart with " the vessels". The heart indeed (never the brain, which was treated as waste) was the imagined seat of the intelligence and personality : this organ was carefully preserved in situ and heart scarabs and funerary spells were employed to ensure its continued well-being, for loss or destruction of the heart meant annihilation in the Other World. Something too was known of the simple physiology of the intestinal canal, of the bladder and of the uterus, matters however not requiring much more than the exercise of ordinary post-mortem observation.
As already noted, anatomical study was neither the object nor the interest of the embalmer. Certain organs he had to preserve for ritual reasons and therefore to recognize and retain:
others (e.g. spleen, pancreas, colon, trachea, cesophagus, genito-urinary) he discarded.
His anatomical terminology therefore for this latter class of structure necessarily remained minimal, generalized and " unscientific," much akin, in range and precision, to the butcher's nomenclature in matters veterinarian. And invaluable as was the age-old practice of mummification in compelling the constant inspection, preparation and manipulation of the human internal parts and organs and in thus establishing the earliest organized corpus of anatomical knowledge it nevertheless by its very nature precluded any strictly scientific exploration of the human frame. Dissection in the strict sense there was, and could be, none. Mummification aimed at the preservation of the body in its entirety and though this aim necessitated the skilful removal of the putrescible viscera and the specific treatment of the eviscerated trunk, it excluded from detailed observation whole areas and systems of the body. It afforded no opportunity for the investigation of, for instance, the neural, muscular and vascular systems. Even endowing the Ancient Egyptian with a passion for abstract knowledge of anatomy for its own sake (something wholly alien to his temperament) the embalmer's workshop afforded but limited facilities for the play thereof.
Extravagant claims therefore should not be made regarding the extent of Ancient Egyptian anatomical knowledge, and difficult or corrupt anatomical passages in the medical and magical papyri should be interpreted with caution. And there is so far no substantial evidence from the records of any inherent scientific interest by the Egyptians in any branch of natural knowledge.
What, then, is Egypt's claim on the attention of the anatomical historian ? This, that she, and she alone, made possible the beginnings of a scientific study of human structure at the hands of the Alexandrian Greeks.
Hippocrates (c. 400 B.C.) had given a somewhat confused account of the vascular system which may well have been derived from an Egyptian source (cf. Pap. Ebers, 99, 1-103, 18: Pap. Berlin, 13, 1-17, 1), and Diocles (350 B.C.) who had written " On the heart," describing the cardiac valves, atria and columns carnm, may also have been indebted to Egyptian sources. But with the Alexandrians ( dria was the cultural centre and the repository of traditional native lore. It was likewise the populous home of the wealthy, who still maintained (whatever their precise religious beliefs) the time-honoured custom of mummifying the dead. Hence the Alexandrian anatomists had the opportunity, denied them in their native homes or elsewhere, of making personal acquaintance with the internal mechanism of the human body, of association with the hereditary guild or caste of embalmers and of thus becoming possessed of the then greatest extant corpus of anatomical knowledge. Moreover, and doubly fortunate from the viewpoint of anatomical history, these last centuries of the pre-Christian era were, in Egypt, a period of debasement and degeneration in native practice. Mummification, though still traditional, was no longer the formal expression of profound religious convictions : no longer was the embalmer's prime concern the lifelike preservation of the cadaver as an essential to the deceased's spiritual welfare in another state of being. Less and less attention was paid to the essentials of preservation and more to the ceremonial accompaniments-the wrappings, the amulets and the coffin. This then is the period characterized by gaudy cartonnage coffins containing, very often, but ill-made mummies. Many such mummies are little more than eviscerated, resin-coated cadavera, the outcome of the most perfunctory work and in striking contrast to the excellent mummies of earlier periods. There is plain evidence, from the specimens themselves, that the body was frequently in bad state before its embalming began or that it fell to pieces during the process and was assembled for wrapping in singularly careless fashion. For insects and their larvae have been found embedded in the resin used ; limb bones have been noted upside down or associated with the wrong side or even member; and the broken-off head has been discovered reaffixed to its trunk by bandages. Although well-made mummies of this late period do obtain, it is all too obvious that in general the old ritual art and craft of the embalmer was being lost or abandoned.
But this very deterioration in the practice and technique of mummification gave even greater scope to the Alexandrian anatomists. Access was now possible to regions and systems of the body unassailable in former days. The older religious scruples had disappeared and in a country where, for thirty-five centuries, there had been a unique absence of prejudice against manipulative violation of the cadaver, it was doubtless not difficult to carry anatomical exploration much further than that cursory examination of parts and organs permitted (indeed necessitated) by former traditional practice. And from their recorded observations it would appear that the Alexandrians did in fact avail themselves of the unrivalled opportunities thus open to them. Whether or no Herophilus performed actual dissection (as Galen believed) he distinguished the arteries from the veins, described the meninges, the fourth ventricle and the torcular Herophili, gave the earliest account of the lacteals and named the prostate and duodenum. He placed the seat of intelligence in the brain.
Erasistratus described the cerebral ventricular system and traced the cranial nerves into the brain: he settled the origin of the great venous and arterial cardiac vessels, named the tricuspid valve and postulated a capillary system. Besides work on the lacteals he wrote accurately upon the trachea, the chordce tendinew, the atria and the endocardial valves. His mere record of achievements implies a familiarity with human structure which could derive only from dissection.
Rufus of Ephesus described the lens of the eyeball and was author of the first scientific anatomical nomenclature: Soranus described the pregnant uterus and Marinus was the author of several anatomical treatises.
By Galen's day Egypt was a Roman province and its customs had further changed. Presumably Alexandria no longer offered the anatomical facilities available four centuries earlier, for Galen worked there without ever dissecting the human body.
But in Herophilus, Erasistratus and Rufus scientific anatomy had its beginning, and Egypt made their pioneer labours possible: for nowhere else in the world was such unprejudiced and intimate exploration of the human frame feasible, nowhere else were men already so well acquainted with human visceral anatomy, and nowhere else existed any comparable corpus of purely anatomical knowledge. Anatomy as a scientific discipline came to life in Alexandria, the fruit of the Greek seed in the womb of Egypt. [February 1, 1950] Humphry Davy's Contribution to Anaesthesia By F. F. CARTWRIGHT, F.F.A. R.C.S., D.A. THE purpose of this paper is three-fold; firstly, to give some account of Davy's work on nitrous oxide and to endeavour to trace the chain of events which connects Davy with the introduction of anxsthesia; secondly, to correct a number of mistaken ideas about his early life and work; and, thirdly, to draw attention to the fact that, in this year 1950, we celebrate the one hundred and fiftieth anniversary of the publication of Davy's researches upon nitrous oxide; indeed, my purpose is to show that we are celebrating not merely this work alone, but the true "discovery" of anesthesia.
Humphry Davy was born at Penzance on December 17, 1778, the first born of the five children of Robert Davy. For some two hundred years the Davys had been yeomen, farming the copyhold of Varfell in the parish of Ludgvan on the shores of Mount's Bay. Robert Davy was a younger son, but his elder brothers predeceased him and in 1784 he succeeded to the family property. Not only did he inherit the farm but also a considerable sum of money, for his father had been a builder with a large business; it was upon this account that Robert Davy had, in his youth, been apprenticed to a wood carver.
When the Davys left Penzance for Ludgvan, 6-year-old Humphry was left behind under the guardianship of John Tonkin, a surgeon, who had been guardian to Davy's mother. The boy seems in some measure to have been adopted by the old man, for one of Tonkin's account books for the period 1784 to 1795 contains particulars of his expenditure on Humphry; it is headed "This is not meant or intended as a charge against Mr. Davy, only for my own satisfaction to know what Humphry has from me from time to time, and what I have from them."
The greater part of Davy's schooldays was spent under the headmastership of a Mr. Coryton, a thoroughly bad type of master who seems to have made no attempt at teaching or discipline. Davy's education was hopelessly neglected; in after-years he declared that this had proved to be to his advantage, for he had learned, not from books, but from nature and from observation.
In 1794 Robert Davy died; he was an ingenious but shiftless man who had wasted much money in experimental farming and the dangerous speculation of improved tin-mining. In consequence, his family was left badly off; not in absolute necessity, for Mrs. Davy never had an income of less than £150 a year, which was certainly not poverty at the end of the eighteenth century; but sufficiently poor to make it impossible for Humphry to
